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Preface 
The author of this thesis, being blind since the age of 
six, probably brings a unique perception of the problems and 
challenges inherent in the teaching and learning of the sci-
entific method with young blind students. His experience, 
both as a student of science and as a teacher of science to 
the visually handicapped, is brought to this thesis in a way 
which should prove helpful to those who will bring to their 
blind students, through science experiments, something of the 
wonder of the world about them. 
-iv-
Albert T. Murphy 
Advising Professor 
CHAPTER I 
INTRODUCTION AND PURPOSE 
The events of the last quarter of 1957 created a tremen-
dous amount of discussion and criticism of our educational 
system. With the announcement of the Russian success in 
placing an earth satellite in orbit, many people want to know 
why we were not first. They ask, "How could the Russians get 
ahead of the United States?" "How can we regain the lead in 
the race for outer space?" After the original shock had worn 
off, other questions were raised . "Why are the Russians turn-
ing out more, and apparently better, scientists than the United 
States?" "What is wrong with our schools?" 
Although the whole educational system has come under 
attack, the fields of science and mathematics have received the 
greatest attention. Innumerable people, ranging from the man 
on the street to those in high places, have publicly attacked 
the science programs of our elementary and secondary schools. 
As a result of these attacks many committees have been formed 
I to study and evaluate the science curricula of our schools. 
They will try to determine what, if any, changes should be made. 
This current increase of interest in science education can have 
a constructive effect on our schools. It may, on the other 
hand, so complicate the picture that those who are best quali-
fied to evaluate our schools, are hurried and hampered by the 
School of Education 
Library 
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well-meaning but unqualified. This danger is pointed out by 
John Sternig!/in an article in The Nation's Schools, as follows · 
'~he current interest and concern over science train-
ing in America may well become a curriculum fad if it re-
sults in ill-considered, hasty action. Some educators 
have a habit of jumping on and off bandwagons. If science 
education becomes a fad it could do more harm than good. 
Some of us have spent all our professional lives working 
for a sound program of science at the elementary and 
junior-high levels. Growth has been slow but steady, and 
has been grounded on the basic purposes of general educa-
tion. 
"The current upsurge of public interest is welcome 
to the degree that it tends to focus attention. It would, 
however, be unfortunate if it forced the wrong kind of 
science on children. Therefore it seems appropriate to 
ask ourselves, what kind of science is right for the ele-
mentary schools of America. The same question should be 
asked for secondary schools and colleges as well." 
The examination of science education has raised some ques-
tions for those engaged in the education of the blind. It must 
be decided how this new attitude toward science will affect our 
program of training. What we teach the blind is governed by 
what is taught to the sighted, therefore courses of study for 
the blind will have to change if there is a change in what is 
taught in schools for the seeing. 
These facts raise the problem of making science more mean-
ingful to the blind. In an attempt to solve this problem the 
writer offers this collection of science experiences for the 
blind in grades four, five,and six. These experiences will be 
arranged in topical units. The experiences will have directions 
l for students and suggestions to the teacher for presentation and 
YJohn Sternig, "Programs for Elementary School Science--What 
1 Kind," The Nation's Schools (May, 1958), Volume 61, No.5, 
pp. 46-48. 
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grade placement. 
The term "science experiences" rather than "science ex-
periments" was used because it represents the picture of what 
the writer feels science in the elementary school should be. 
''Science experiments" carries the connotation of laboratories 
and exacting measurements . The writer does not feel tha t the 
experiments in this paper need a laboratory setting. "Science 
experiences" may call for the use of some simple equipment, or 
may be based solely on observations of the environment. To aid 
in carrying out those experiences that do require the use of 
some equipment, there will be suggestions for a kit of science 
equipment that could be kept in every classroom. 
It may be thought that the standard texts are sufficiently 
adaptable for use with the blind . It has been the writer's ex-
perience, and the experience of teachers to whom he has talked, 
that they are not. It is felt that the standard science text 
contains many visual concepts that have little or no meaning 
to the blind student . Many teachers have stated that they did 
not feel competent enough to teach science itself, and there-
fore found it very difficult to develop methods of interpreting 
visual concepts . 
Statement of Purpose 
The purpose of this paper is to collect and arrange in 
unit form a number of science experiences for use with the 
blind in grades four, five , and six. These experiences will be 
written with suggestions for making them more meaningful to the 
3 
______. ===== 
blind and with a suggested grade placement . 
Knowing that one of the excuses for not having adequate 
science activities in the classroom is that a teacher does not 
have the equipment to carry out experiments, there will be in-
cluded in the appendix a list of equipment that might be kept 
in every classroom. 
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CHAPTER II 
BACKGROUND TO THE PROBLEM 
Up to the present time the science courses presented in 
schools for the blind have been based on texts written for the 
sighted. There have been no science books written with the 
sole purpose of being used with the blind. All materials, in-
cluding the collection presented in this paper, have been 
adaptations of material used with the seeing . With this in 
mind, it is only fitting that some space be given to a discus-
sion of the aims and objectives of the books on which we have 
based our work. 
In the Discovering OUr World series, Beauchamp and his co-
authors!/ set forth the idea that we can and should modify be-
havior through science education. They hold that science 
instruction must be transferred to life through the understand-
ing of general concepts. This is brought about through inter-
preting observations, developing the scientific attitude, and 
promoting the use of the methods of scientific thinking. They 
would bring this about by the use of basic texts augmented by 
experimentation, field trips, and audio-visual aids. Their 
series happens to be one that has been transcribed into braille 
and is still in use in some schools for the blind. 
!/Wilbur L. Beauchamps, Glen Blough and Mary Melrose, Discover-
ing ~ World, Scott, Foresman and Company, New York, 1940. 
-s-
The second series which is available to teachers of the 
C 
. 1/ 
blind was written by GeraldS. Craig and others. ra1g has 
. 
pointed out the many benefits we have derived from science. 
Some of these are: aid in elimination of hunger and poverty, 
easing of work, and the improvement of health and safety. He 
contends that no part of the curriculum is more important to 
the future of the human race. Only through the intelligent 
use of scientific knowledge can the world be benefited. It is 
also stated that the elementary school has a large share of the 
responsibility for science education because it is the school 
of the people. Craig presents the idea, through development 
of a scientific attitude, growth in the skills of reading, dis-
cussion, observation and deduction will be promoted and re-
inforced. 
It will be noted that the t wo series reviewed above are 
really quite ancient in light of the startling scientific 
developments which have taken place in the last two years. It 
may be said that no textbook in the field of science can be 
adequate,for hardly a day goes by when there isn't a develop-
ment that shakes an old concept or provides a completely new 
outlook. Even though this may be entirely true, the writer 
feels we must have something we can use as a starting point and 
therefore wishes to present t wo textbooks which are a great 
deal closer to our time. 
!/Geralds. Craig et al., Our World of Science, Ginn and 
Company, Boston, 1946. 
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Thurber encourages the busy teacher with a crowded 
schedule by suggesting that if as much as fifteen minutes 
three times a week can be found, science can be taught. He 
holds that in the teaching of science all the other subject 
areas can be utilized. Thurber, as do many authorities in 
this field, points out the natural interest of children in 
science. By using this interest it is relatively easy to stim-
ulate the use of basic skills. y 
The Sclmeiders present some interesting views on sci-
ence education in the introduction to their books. They call 
for a strongly structured program which correlates with the 
other elementary school subjects and meets the developmental 
needs of the child. They also point out the tremendous role 
science plays today and stress the idea that in order to be a 
good citizen of tomorrow, the individual needs to have a sound 
foundation in science. 
To conclude this discussion of the general aims and ob-
jectives of science in the elementary school, the writer wishes 
to summarize an article by Sternig.~ In his suggestion for 
meeting the scientific needs of today, he calls for a co-ordi-
nated program of science from the first grade through high 
1/Walter A. Thurber, Exploring Science, Allyn and Bacon, Inc., 
Boston, 1955. 
YHermin and Nina Schneider, Science in Our World, D. C. Heath 
and Company, Boston, 1956. 
~John Sternig, ~· £!!. 
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school. The program should provide repetition but not duplica-
tion. It must give firsthand contact with the world, universe, 
and natural and physical force. It should provide access to 
facts and help in their interpretation and application. Mr. 
Sternig believes that textbooks should be used as source books 
and only t he beginning and not the whole course. 
We now come to the problem of science education for the 
1 blind. We must first decide whether our aims and objectives 
are the same as those of the sighted. After looking over many 
articles and papers on the subject the writer has come to the 
conclusion that they are the same~ and would like to cite a 
paper by Riddle.!/ One scarcely realizes that it was delivered 
in a meeting of educators of the blind, and one would be hard 
pressed to point out differences between this paper and the 
philosophy set forth in the first part of this chapter. Long 
y 
presents the thought that through a science program in the ele-
mentary grades we will better equip the student for junior- and 
senior-high school. This will enable the instructors at these 
two levels to spend more time on laboratory experiences. This 
does not vary from programs proposed by educators of the seeing . 
!fc. F. Riddle, "Science in the Elementary Grades," 38th Con-
vention of the American Association of Instructors of the 
Blind, American Printing House for the Blind, Louisville, 1946, 
PP· 105-107. 
2/R. E. Long, "The Importance of a Laboratory in Science 
e'lasses, What Shall Be in It," 35th Convention of the American 
Association of Instructors of the Blind, American Printing 
House for the Blind, Louisville, 1940, pp . 173-175. 
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The difference in programs of education for the blind is 
in method . Here we have a group of students that has one of 
their senses impaired if not completely destroyed. The method 
we use in teaching science, or any subject, must utilize those 
senses which remain . Alt hough touch and hearing are considered 
the main avenues of imparting knowledge to the blind, the 
1/ 
senses of taste and smell may, as pointed out by Maley,- be 
very useful tools in the acquisition of important facts. 
The desirability of firsthand experiences is recognized 
by teachers of the blind as shown in this quotation, "'First-
hand' experience should be provided from kindergarten through 
high school. ,;l:/ The manner in which experiences should be pre-
sented is discussed by Maley . 3/ Summarizing his statements, we 
see that he believes that descriptions should be given in a 
matter-of-fact manner and that whenever possible objects should 
be observed in their natural setting . He holds strongly to the 
idea that whenever possible three-dimensional objects should 
be used. 
!/Patrick V. Maley, "Suggestions for Using the Senses in Teach-
1ng Science," 40th Convention of the American Association of 
Instructors of the Blind, American Printing House for the Blind 
Louisville, 1950, pp. 124-127. 
£/Hugh Johnson, "Workshop Report on Science," 44th Convention 
of the American Association of Instructors of the Blind, Ameri-
can Printing House for the Blind, Louisville, 1958, p. 9. 
~Pa:rick V. Maley, "Valuable Aids Necessary to the Science 
urr1culum," 38th Convention of the American Association of 
Instructors of the Blind, American Printing House for the 
Blind, Louisville, 1946, pp. 159-161. 
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The need for three-dimensional figures in work with the 
1/ 
blind is discussed by Heisler.- He has set up a table of 
types of materials used with the blind ranging from the type 
that has least meaning for the blind to the type that has the 
greatest. This table is as follows: 
1. Verbal description 
2. Embossed diagrams and pictures 
3. Analogical models 
4. Large and small scale models 
5. Full scale models 
6. Sound recordings 
7. Preserved and mounted specimens 
8. Living and unaltered specimens 
In closing this part of the presentation the author would 
again like to quote experienced teachers of the blind as they 
try to answer the questions of how much science should be 
taught to the blind. "We must begin science instruction early 
II 
in the elementary grades. The intermediate group should de-
velop this to a higher extent with daily work. In junior-high 
2/ 
a definite science class period should begin to appear."-
!/William T. Heisler, "The Need for Three-dimensional Instruc-
tion in Science Curricula," 37th Convention of the American 
Association of Instructors of the Blind, American Printing 
House for the Blind, Louisville, 1944, p. 103. 
yWilliam English, "Workshop on Science," 41st Convention of 
the American Association of Instructors of the Blind, American 
Printing House for the Blind, Louisville, 1952, p. 68. 
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CHAPTER III 
METHODS AND PROCEDURES 
• 
In making a selection of a subject for this paper the 
writer tried to think of something that would be of some value 
to him as. a teacher in the elementary school and also of some-
thing that might possibly be of some use to other teachers. 
He recalled the great difficulty he had in making many scienti-
fic concepts which are readily comprehendible if one can see, 
meaningful to those of his students who had absolutely no 
usable vision. He also recalled having heard many of his co-
workers make statements which showed that they were having the 
same difficulty. With these facts in mind he arrived at the 
conclusion t hat a collection of science experiences with sug-
gestions for presentation to blind students of the fourth, fift 
and sixth grades would be of no little value to many teachers 
of the blind. 
After defining the problem as shown in chapter one, the 
writer proceeded to a review of the established goal of current 
elementary science texts. He first reviewed those texts which 
are available in braille. He then went on to some that are in 
use, but not as yet, in braille. This review the reader will 
find in the first part of chapter t wo. 
II All of the texts reviewed, whether in brail l e or not, are 
written with the seeing child in mind. In order to find out 
-11-
how these texts and the subject of science, itself, has been 
adapted, the writer went through numerous published and un-
published articles dealing with the science education of the 
blind which will be found summarized in the second part of 
chapter two. 
The next step in the compilation of this paper was to 
select four science series from which were extracted the ex-
periences shown in chapter four. The two series that are in 
braille were included in the four . A full listing of these 
books will be found in the appendix. 
In selecting the experiences, care was taken to note the 
grade level at which they were presented. Most of the experi-
ences were presented in all the texts reviewed and the average 
level of presentation was taken as the suggested level shown in 
this paper. 
Many of the experiences listed in this presentation will 
not need special adaptation for use with the blind. Those that 
do require changes are given as presented in the texts and then 
followed with ways in which they can be made more meaningful to 
those students who cannot see. These suggestions are based on 
the writer's own experiences and methods of other teachers in 
the field. 
In arranging the experiences for this paper it was found 
that they seemed to fall generally into six basic units. Chap-
ter four is the presentation of the experiences in this unit 
form. After all the experiences were compiled and arranged in 
12 
0 unit form they were studied again in order to ascertain what 
types of equipment would be needed for their presentation. 
The results of this survey are found in Appendix II, which 
contains suggestions for a science kit which could be placed 
in every classroom. 
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CHAP'I'E IV 
SCIENCE EXPERIENCES FOR THE BLIND 
IN GRADES FOUR, FIVE,AND SIX 
There are three general rules of conduct a teacher of 
visually handicapped students should keep in mind when present-
ing science materials, such as those given in subsequent sec-
tions. 
1. Encourage students to make observations with as many of I 
the senses as possible . Encourage students with any 
residual vision to use it to the greatest advantage. 
2. In describing materials, point out at least two speci-
fic characteristics by which they may be identified. 
3. Before presenting materials to blind students for 
tactual examination, it is wise to give them some idea 
of the texture. Some students may develop strong feel-
ings toward some textures. 
-14-
UNIT ONE 
THE EARTH, SUN, AND SOLAR SYSTEM 
*EXPERIENCE ONE (4-5) 
Purpose: To demonstrate the rotation of the earth around 
the sun and the moon around the earth. 
Materials : Three children 
Directions: Child who represents the sun stands in the 
middle of the room . The child who represents the 
earth moves in a circle around the sun while spinning 
like a top. The third child, who represents the 
moon, moves around the earth child, being sure that 
he keeps his face toward the earth at all times. Do 
this enough times so that every child in the room 
has the opportunity of taking at least one part. 
EXPERIENCE TWO (4-5) 
Purpose : To discover what causes day and night. 
Materials: Two children 
Directions: Child representing the sun stands with arm 
extended in front of him representing the sun's rays. 
The "earth" child stands so that the nsun's" rays 
strike his chest . Then the "earth" turns slowly to 
*Numerals in parentheses refer to appropriate approximate 
grade levels . 
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the left being sure to keep contact with the sun. 
The remaining students in the class may gather 
around and observe tactually that the sun shines 
only on one side of the earth. 
EXPERIB~CE THREE (4-5) 
Purpose : To show the cause of night and day. 
Materials: Ball, cactus, and tennis ball 
Directions : Hold the tennis ball so that it makes contact 
with the s pines of the cactus. By gentle examina-
tion the blind students will be able to observe 
where the spines representing the sun's rays strike 
the earth. 
EXPERIENCE FOUR (4-5) 
Purpose : To show the cause of day and night. 
Materials: Globe, electric space heater 
Directions: Place the globe so that the heated air of the 
space heater will be blown on one side . Place the 
student's hands on the globe so that he may feel 
where the heated air does and does not strike the 
globe . Care should be taken to explain that the heat 
is not light, but used to represent light. 
EXPERIENCE FIVE (4-5) 
Purpose: To illustrate the cause of day and night. 
Materials: Globe, electric fan 
Directions: Place globe in air current from fan. Students 
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will observe that the air current does not strike 
the side of the globe that is away from fan. If the 
student wets his hands slightly, observation may be 
more keen. 
EXPERIENCE SIX (4-5) 
Purpose: To show the position of the earth in relation 
to the sun during the four seasons. 
Materials: Large ball, cactus to represent the sun. A 
ball that has seams to represent the earth and its 
equator. 
Directions: Bring ball in contact with cactus so that 
spines strike the equator vertically; this is s pring. 
Now move ball one quarter of the distance around the 
cactus and tilt so the spines stri ke the ball north 
of t he. equator; thi s is summer. The fall season is 
the same as the spring position with the exception 
that the ball is on the opposite side of the cactus. 
The winter position is opposite the summer with the 
ball tilted so that the spines will strike it south 
of the equator. 
EXPERIENCE SEVEN (4-5) 
Purpose: To discover how rocks are weathered. 
Materials: Small amount of vinegar, limestone, other 
rocks. 
Directions: Drop a small amount of vinegar on limestone 
17 
and listen for bubbling . Repeat this a number of 
days and then examine limestone to observe effect. 
Treat other rocks the same way and compare with 
limestone. 
EXPERIENCE EIGHT (4-5) 
Purpose: To show the layer formation of the earth's 
crust. 
Materials: Wide- mouthed gallon jar, water, pebbles, sand, , 
gravel. 
Directions: Place pebbles, sand, gravel, and water in jar. 
Shake vigorously and then set aside so that materials 
will settle. Blind students will be able to observe 
various layers of sediment by pushing their fingers 
down through materials. 
EXPERIENCE NINE (4-5) 
Purpose: To show the part friction plays in the weathering 
of rock. 
Materials : Chalk, board , and ruler. 
Directions: Rub chalk on board several times. Have stu-
dents measure chalk. By holding the chalk at vari-
ous angles, it may show how various rock formations 
are made . 
EXPERIENCE TEN (4-5) 
Purpose: To demonstrate volcanic action. 
Materials : Plaster of paris, tin can, ammonium dichromate 
18 
crystals, small pieces of paper. 
Directions: Make a volcanic cone by molding the plaster 
of paris around the tin can. Place alternating 
layers of pape r and ammonium dichromate crystals in 
can. When the materials in the can are ignited, a 
series of eruptions will take place as the fire works 
down through the layers. After the volcano has 
cooled, the students may examine it to observe the 
lava flow. Although the fumes from this mixture are 
harmless, it would be wis e to make sure the room is 
well ventilated. 
EXPERIENCE ELEVEN (5-6) 
Purpose: To make a reasonable model of the solar system. 
Materials: Strings, paper machet, water colors. 
Directions: Using paper machet, make balls to represent 
the various planets , keeping in mind their compara-
tive size. Paint balls with water colors and mark 
in braille and print. Suspend balls by strings from 
the ceiling, starting with the sun in the middle of 
the room and working out toward the walls. 
, EXPERIENCE TWELVE (5-6 ) 
Purpose: To show the comparative size of the earth and 
its moon. 
Materials : Clay 
Directions: Have one student make a clay ball about the 
19 
size of a marble. Have the other students make 
fifty balls this same size and then mold the fifty 
into one big ball. The earth is about fifty times 
the size of the moon. 
EXPERIENCE THIRTEEN (5-6) 
Purpose: To represent the distance from the earth to 
the moon. 
Materials: Globe, ball, tape measure. 
Directions: Have a student measure the globe at the 
equator. The class can then figure what ten times 
this amount would be. Have another student then 
measure off this new figure. This is the approximat 
dist ance from the earth to the moon. 
EXPERI ENCE FOURTEEN (5-6) 
Purpose: To demonstrate the cause of solar and lunar 
eclipses. 
Materials: Three children 
Directions: Place the children who are to represent the 
sun and the earth as they were placed in Experience 
three. Have the students observe what happens when 
the moon moves around the earth. 
EXPERIENCE FIFTEE~ (5-6) 
Purpose: To illustrate the rock formations in the 
locality. 
Materials: Flour, salt, paper, water, map of local area, 
20 
knowledge of local rock formations. 
Directions: Using flour, salt, and water, or flour, paper, 
and water make a texture map of the rock formations 
in your area. Use various textures for different 
types of rock. 
EXPERIENCE SIXTEEN (5-6) 
Purpose: To show pressure on the earth's surface bands 
or breaks the strata. 
Materials: Several sheets of materials with varying 
colors and textures. 
Directions: Pile the sheets of material, making sure that 
each layer is of a different color and texture. 
Place hands on either side of the pile and push to-
gether causing the sheets to buckle. 
EXPERIENCE SEV~~EEN (5-6) 
Purpose: To show how a fossil is made. 
Materials: Plaster of paris, leaf, wax,and dish . 
Directions: Partially fill dish with plaster of paris. 
Place the leaf, which has been coated with wax, on 
the wet plaster. Then fill dish to top and let dry. 
When the plaster of paris is completely dry, split 
and remove the leaf. 
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UNIT TWO 
MAGNETISM AND ELECTRICITY 
EXPERIENCE ONE (4-5) 
Purpose : To show that a magnet does not have the same 
attraction over its entire length. 
Materials: Magnet , iron filings, string. 
Directions: Tie string around the middle of the magnet. 
Lower magnet into iron filings. Notice that more 
particles can be brushed from ends of magnet than 
from the middle. 
EXPERIENCE TWO (4-5) 
Purpose: To show that magnetism can be borrowed or in-
duced. 
Materials: Magnet , metal darning needle, thumb tacks. 
Directions: Stroke the needle with the magnet, being sure 
to move from the middle of the needle toward one end. 
Use the darning needle to pick up thumb tacks. 
EXPERIENCE THREE ( 4-5) 
Purpose: To make a compass. 
Materials : Magnet, needle, cork, and dish full of water. 
Directions: Magnetize needle as in Experience t wo. Run 
needle through cork and drop into dish of water. Be 
sure that the magnet is not near the dish and that 
22 
the dish is not near any large metal objects. This 
type of compass is rather hard for the totally blind 
studen t to observe, but if the teacher guides the 
student's hand, an accurate observation is possible. 
EXPERI ENCE FOUR (4-5) 
Purpose: To show that only one end of a compass will 
point north. 
Materials: Compass that can be fixed in position. 
Directions: Have student determine approximate north by 
observing which direction the sun's heat is coming 
from. Set compass and let student observe which end 
of needle is pointing north. With compass in hand, 
have student turn half circle. Set compass again and 
have student explain what happened . 
EXPERI ENCE FIVE (4-5) 
Purpose: To find out what materials will conduct elec-
tricity. 
Materials: Dry cell, three pieces of wire, penny, metal 
knitting needle, plastic knitting needle, block of 
wood, piece of hard rubber, cloth, bell. 
Directions: Connect one wire from one post on dry cell to 
one post on the bell. Connect second wire to t he 
second post on dry cell, and third wire to the second 
post on the bell. Complete the circuit by placement 
of the various materials between the free ends of the 
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second and third wires and observe which will allow 
the bell to ring . 
EXPERIENCE SIX (5-6) 
Purpose: To show that all magnets do not have the same 
stren gth. 
Materials: Magnets of varying sizes, common pins. 
Directions: Taking the magnets one at a time and keeping 
all magnets the same distance from the pins, count 
the number of co~non pins each will attract. Count 
all pins that can be lifted from the table even 
though they are not in direct contact with the mag-
net. 
EXPERIENCE SEVEN (5-6) 
Purpose : To show the lines of force around a magnet. 
Materials : Magnet, sheet of paper, iron filings, large 
can cover, and shellac . 
Directions: Place the magnet under t he sheet of paper. 
Sprinkle iron filings on paper and invert magnet and 
paper to allow excess filings to fall. Now lower the 
paper and magnet onto cover which has been coated 
with shellac . The filings will stick in the shellac, 
thus when the shellac is dry, t he students may ob-
serve the lines of filings. 
EXPERIENCE EIGHT (5-6) 
Purpose: To show that an object that comes in contact wit 
24 
a magnet may become a magnet itself. 
Materials: Needle, thumb tack, and magnet. 
Directions: Try to pick up the thumb tack with the needle. 
Next pick up needle with the magnet. Now when the 
needle, which has been attracted by the magnet, is 
brought in contact with the thumb tack, it will be 
possible to raise the thumb tack. Next carefully re-
move the needle from the magnet. It will be observed 
that the thumb tack will continue to cling to the 
needle for a short time. 
EXPERIENCE NINE (5-6) 
Purpose: To show that heat will destroy magnetic power. 
Materials: Bar magnet, tacks, and heat source. 
Directions: Count the number of tacks the magnet will pick 
up. Next heat the magnet and allow to cool. See how 
many tacks it will pick up now. 
EXPERIENCE TEN (5-6) 
Puroose: To show that like poles repel and unlike poles 
attract. 
Materials: Two magnets with north poles marked with tape. 
Directions: Have student try to bring the north poles to-
gether. Now have him bring the north pole of one and 
the south pole of the other to gether. Blind students 
should hold magnets in either hand or push them to-
gether on a table top. 
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EXPERIENCE ELEVEN (5-6) 
Purpose: To explore the construction of a dry cell. 
Materials: Old dry cell, knife, and news paper. 
Directions: S pread t he newspaper on des k and remove the 
cardboard from the d ry cell. With the knife, split 
the zinc down both sides and across the bottom. 
Force the sides apart and remove the carbon rod. 
EXPERI ENCE TWELVE (5-6) 
Purpose: To make a simple wet cell. 
Materials: Jar, zinc stick , copper strip , solution of 
sulfuric acid, wire, and very sensitive bell. 
Directions: Pour sulfuric acid into jar and fix zinc and 
copper in solution. Now connect the bell to the 
zinc and copper. It is doubtful that one cell will 
make the bell ring . 
EXPERIENCE THI RTEEN (5-6) 
Purpose: To show that a complete circuit is necessary to 
operate an electrical instrument. 
Materials: Dry cell, bell, three wires, and switch. 
Directions: Connect one wire from center post of dry cell 
to one side of bell. Second wire is run from out-
side post of dry cell to one side of switch. The 
third wire is run from switch to the bell. Open and 
close the s witch. Students will be able to observe 
the break in the circuit if a simple switch is used. 
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EXPERIENCE FOURTEEN (5-6) 
Purpose: To show how a fuse is used in house circuit. 
Materials : Dry cell, bell, wires, two boards with two 
screws in each, switch, and tinfoil. 
Directions: Attach one wire from dry cell to switch. A 
second wire from switch to one screw in board A. 
The second screw in board A is connected to the bell. 
Run a wire from the other post on bell to screw in 
board B and a second wire from other screw in board 
B to dry cell. Place pieces of tinfoil between the 
screws on each board . To make a short, open switch 
and place a wire across the posts on the bell, then 
close switch . 
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EXPERIENCE ONE (4-5) 
UNIT THREE 
SOUND, HEAT, AND LIGHT 
Purpose: To show that sound is carried on waves which 
are caused by vibration. 
Materials: Steel knitting needles, or knives, of varying 
lengths. 
Directions: Hold knitting needle or knife on table with 
ends protruding over edge. Strike the needle to make 
it vibrate, and note the pitch. Repeat the experi-
ence with knitting needles that are shorter and 
longer, each time noting the pitch. 
EXPERIENCE TWO (4-5) 
Purpose: To make teaspoon chimes, thus showing that sound 
is caused by something vibrating. 
Materials: Ordinary teaspoons and t wo feet of common 
white string. 
Directions: Tie teaspoon in center of string. Have a stu-
dent wrap ends of string around the forefingers and 
place fingers in ears. Now the student should bend 
over and swing t he teaspoon so t hat it will strike 
the edge of the desk. The vibrating spoon causes the 
string to vibrate t hus carrying the sound to the ears. 
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EXPERIENCE THREE (4-5) 
Purpose: To demonstrate that the length of the vibrating 
column determines its pitch . 
Materials: Bottles or glasses, water, pencil. 
Directions: Fill glasses or bottles with varying amounts 
of water . Strike each with the pencil to deten1ine 
pitch . If there is a student with a good sense of 
pitch the glasses may be tuned so a song may be 
played on them . 
EXPERIENCE FOUR (4-5) 
Purpose: To show that sound travels through a liquid . 
Materials : Aquarium filled wit h water, two small stones. 
Directions: Have a student p lace his ear on the surface 
of the water at one end of aquarium. Have a second 
student tap the t wo stones together under the water 
at the other end of the aquarium . 
EXPERIENCE FIVE (4-5) 
Purpose: To demonstrate that sound waves travel through 
solid materials. 
Materials: Table, and iron rod. 
Directions : Have one student place his ear on one end of 
table . Select another student to scratch lightly on 
the opposite end . Repeat the experience with an iron 
rod. 
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EXPERIENCE SIX (4-5) 
Purpose: To demonstrate that sounds may bounce. 
Materials : A large empty assembly hall. 
Directions: Stand at one end of assembly hall arid clap 
hands. Listen for echo. Do the same in your class-
room. Point out the difference in size. 
EXPERIENCE SEVEN (4-5) 
Purpose: To show that vocal sounds are produced by some-
thing vibrating. 
Materials : The students 
Directions: Students should place their hands on the sides 
of their throats and hum or talk. The vibration of 
the vocal chords may be felt. 
EXPERIENCE EIGHT (5-6) 
Purpose: To make a sounding board. 
Materials: Nails , board, and elastics. 
Directions: Drive nails into board in pairs, having vari-
ous distances between nails. Stretch elastic bands 
between nails. Pluck the bands and note the various 
pitches. 
EXPERIENCE NINE (5-6) 
Purpose: To show the effect of sound proofing, and which 
materials will absorb sound best. 
Materials: Clock, shoe boxes, paint, cloth, cotton, plas-
ter, paper, cello-tex. 
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Directions: Line the shoe boxes with the various mater-
ials. Place the clock, first in one box and then 
another. Take note of the strength of the clock's 
tick and how far it can be heard. 
EXPERIENCE TEN (5-6) 
Purpose: To demonstrate that some materials i gnite more 
slowly than others. 
Materials: Paper, yarn, cotton cloth , wood, coal, matches, 
and candle. 
Directions: Use the matches to ignite the various mater-
ials. The candle will have to be used to ignite the 
coal. Blind students will be able to tell when some-
thing has started to burn by smelling the smoke. 
EXPERIENCE ELEVEN (5-6) 
Purpose: To demonstrate that the sun is the original 
source of heat. 
Materials: Piece of coal, wood, and small amount of 
alcohol. 
Directions: After discussing the fact that plants use the 
sun's heat to grow, burn the collection of materials. 
Now bring out through discussion that all these 
materials are made from plants. 
EXPERIENCE T\v.ELVE (5-6) 
Purpose: To demonstrate the direct relationship between 
the earth's heat and the sun's rays. 
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Materials: Magnifying glass, piece of paper, and sunny 
day. 
Directions: Focus the sun's rays on piece of paper until 
it starts to smoke. If great care is taken the 
teacher may focus the sun's rays on the blind stu-
dent's hand, thus making the experience more real-
istic. Great care should be taken for it is possible 
to receive a very severe burn in this way. 
EXPERIENCE THIRTEEN (5-6) 
Purpose: To show that liquids expand when heated. 
Materials: Pan, water, and heat source. 
Directions: Fill pan to top and place on heat source. 
When water reaches boiling point it will overflow. 
The students will probably mention that they have 
heard their mothers mention various things boiling 
over. 
EXPERIENCE FOURTEEN (5-6) 
Purpose: To show that heat can change a liquid into a gas. 
Materials: Pan, water, and heat source. 
Directions: Place the pan filled with water on heat source 
and allow to boil for several minutes. Now remove 
pan and allow it to cool. The students will easily 
observe the lowered level of the water in the pan. 
They also may mention the increase in the amount of 
moisture in the air. 
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EXPERIENCE FIFTEEN (5-6) 
Purpose: To show that by heating water we can drive air 
out of it. 
Materials: Pan, water, and heat source. 
Directions: Place pan of water on heat source. As the 
water begins to boil, air bubbles will rise to the 
surface and break. If the room is quiet, the stu-
dents will be able to hear the breaking bubbles. 
EXPERIENCE SIXTEEN (5-6) 
Purpose: To show that a light shines in all directions. 
Materials: 100 watt bulb in unshaded lamp. 
Directions: Place lamp on desk in the center of the room. 
As the students walk around the room those with some 
vision will see that there is light coming from all 
sides of the bulb. Those who do not see can experi-
ence the heat that is thro~m off by the bulb. Care 
should be taken to point out that the heat is not 
light, but produced by the process of making light. 
EXPERIENCE SEVENTEEN (5-6) 
Purpose: To show that light can be reflected. 
Materials: 100 watt bulb in unshaded lamp, and mirror. 
Directions: Those students who have some residual sight 
will be able to observe this very readily. The 
teacher should help the totally blind students to 
place the mirror close to the bulb and their faces 
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close to the mirror so that they may experience the 
reflected heat. 
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EXPERIENCE ONE (5-6) 
UNIT FOUR 
SIMPLE MACHINES 
Purpose: To demonstrate the second class lever. 
Materi als: Straight bar, small stone, and weight to be 
lifted. 
Directions: Place bar on stone, with the weight resting on 
top of bar. Lift at end of bar. An example of a 
second class lever is the wheel barrow. 
EXPERIENCE TWO (5-6) 
Purpose: To demonstrate a third class lever. 
Materials: Straight bar and weight. 
Directions: Place the weight on one end of the bar. Place 
the hands at the opposite end and in the middle of 
bar and lift. An example of a third class lever is a 
shovel. 
EXPERIENCE THREE (5-6) 
Purpose: To demonstrate how the inclined plain makes 
lifting easier. 
Materials: Board, wooden box, and weight to be lifted. 
Directions: Have student lift weight from floor to box. 
Next, place the board so that it forms an inclined 
plain from the floor to the top of t he box. Now have 
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the student push box up the inclined plain. Point 
out to students that they are exerting the same 
amount of force through a greater distance, thus 
making the work seem easier. 
EXPERIENCE FOUR (5-6) 
Purpose: To demonstrate that wheels make work easier. 
Materials: Weight and set of wheels and axles. 
Directions: Have students push the weight across the floor 
and note the effort it takes. Place the weight on 
a set of wheels and have the students move the weight. 
In the following discussion bring out the point that 
by placing the weight on wheels, the amount of re-
sistance was reduced. 
EXPERIENCE FIVE (5-6) 
Purpose: To demonstrate the use of the wedge. 
Materials: Nails (one with point cut off), board, and 
hammer. 
Directions: Have the students examine the nails to see 
that the point is in the form of a wedge. Pick one 
of the students to drive the nail into the board, 
noticing the action of the wedge - shaped point with 
each blow of the hammer. Next have the student at-
tempt driving the nail with no point into the board. 
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UNIT FIVE 
AIR, AIR PRESSURE, AND WEATHER 
EXPERIENCE ONE (4-5) 
Purpose: To show that a candle uses oxygen when it is 
burning. 
Materials: Candle and glass jar. 
Directions: Light the candle and place under the glass 
jar. The candle will soon go out. After lighting 
the candle, place blind student's hand about five 
inches from flame. After the candle has gone out, 
the student will discover that he can put his finger 
on the wick and not receive a burn. 
EXPERIENCE TWO (4-5) 
Purpose: To make carbon-dioxide gas , and use it. 
Materials: Handful of baking soda, tall glass tumbler, 
large glass jar, one half cup of strong vinegar, 
candle and funnel. 
Directions: Place tumbler inside the jar and pour in 
baking soda and vinegar. The students will be able 
to hear the bubbling. When the bubbling has slowed, 
remove the tumbler and pour the carbon-dioxide from 
the jar through the funnel onto the lighted candle. 
If there isn 't enough carbon-dioxide gas in the jar, 
replace the glass and shake. 
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EXPERIENCE THREE (4-5) 
Purpose: To show the force of air pressure. 
Materials: Test tube, cork stopper, water, and heat 
source. 
Directions: Fill the test tube half full of water and 
place cork stopper in open end. Place the test tube 
over heat source until there is enough steam to 
force the stopper to pop out. Care must be taken so 
t hat the stopper will pop out before the tube breaks. 
EXPERIENCE FOUR ( 4-5) 
Purpose: To discover and explain the action of air 
pressure. 
Materials: Glass, piece of paper, and pan of water. 
Directions: Crumple piece of paper and push into bottom 
of glass. Invert the glass and push straight down 
into the pan of water . Remove glass and have stu-
dents examine paper to see that it is s till d ry. Now 
i nvert the glass and push into the pan as before, but 
this time tilt glass so t he air may force its way to 
the surface. The experience also shows t hat air 
occupies s pace. 
EXPERIENCE FIVE (4-5) 
Purpose: To demonstrate how we put air pressure to work. 
Materials: Aquarium full of water, length of rubber hose, 
and pail. 
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Directions: Fill rubber tube with water. Place a finger 
over each end and lower one end into pail which is 
setting on floor. Remove fingers from ends of tube 
and let water run into pail. 
EXPERIENCE SIX (4-5) 
Purpose: To demonstrate the force of air pressure. 
Materials: Gallon can with tight fitting cover, water, 
heat source. 
Directions: Put one half cup of water i n can and bring to 
a boil for a few minutes. Remove the can from the 
heat source and cover tightly. When the can is 
cooled by pouring cold water on it, the can will 
buckle. 
E PERIENCE SEVEN (4-5) 
Purpose: To show that heated air rises. 
Materials: Candle in holder. 
Directions: Li ght candle and allow flame to become steady. 
Guide the student's hand over the flame so that he 
may feel the circulating air. 
EXPERIENCE EIGHT (4-5) 
Purpose: To show that wind is air in motion. 
Materials: Piece of heavy paper. 
Directions: Hold the paper i n a slightly covered position. 
Fan the student. The teacher s hould make sure that 
the air in t he room is relatively quiet. 
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EXPERIENCE NINE (4-5) 
Purpose: To demonstrate that air expands when it is 
heated. 
Materials: A bottle that can be heated, rubber balloon, 
and heat source. 
Directions: Place the balloon over the mouth of the 
bottle. When the bottle is heated the air will ex-
pand, causing the balloon to expand. When the 
bottle is allowed to cool, the balloon will shrink. 
EXPERIENCE TEN (5-6) 
Purpose: To show that there is air in soil. 
Materials: Flower pot half full of soil, and a glass of 
water. 
Directions: Making sure that the room is as quiet as pos-
sible, pour the water into the flower pot. The stu-
dents should be able to hear the bubbling as the 
water replaces the air in the soil. 
EXPERIENCE ELEVEN (5-6) 
Purpose: To show that there is air in water. 
Materials : Three glasses , clean cloth, and water. 
Directions: Fill first glass with water and cover with 
cloth and set where it will not be disturbed. The 
next day, take the second glass and fill with fresh 
tap water . Compare the taste of the water in the 
first glass with that of the second glass. The water 
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in the first glass tastes flat because the air has 
escaped . The air may be replaced by pouring the 
water back and forth from the first glass to the 
third glass . 
EXPERIENCE TWELVE (5-6) 
Purpose: To demonstrate air currents. 
Materials: Incense stick. 
Directions: Exclude all detectable drafts from the room. 
Place the students in various positions around the 
room. Light the incense, being careful not to 
breathe directly on stick. Note which student de-
tects the odor first . The experience should be re-
peated the next day with the ventilation changed . 
EXPERIENCE THIRTEEN (5-6) 
Pur2ose: To demonstrate the effect of weather on mater-
ials . 
Materials: Nails, cloth, leather, and leaf . 
Directions : Place the objects where they will be exposed 
to all types of weather . From time to time have the 
students examine objects and note the changes. 
EXPERIENCE FOURTEEN (5-6) 
Purpose: To show what place the forms of water take in 
producing weather . 
Materials : Ice, pan, heat source, and jar. 
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Directions: Show the three forms of water by placing the 
ice in pan over the heat source. The ice will melt, 
then boil, and the resulting steam may be caught in 
a cool jar and condensed . 
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UNIT SIX 
PLANT AND ANI MAL LIFE 
Experiences with plant and animal life are too numerous 
to mention. Almost every clasroom has space for a few flower 
pots, in which the students can raise plants of different 
varieties. Many of the students will have pets which they 
can report on. The discussion of plants and animals can very 
easily be utilized in health studies. 
If possible, the teacher should arrange for a little 
garden plot. The discussion revolving around t he planning, 
planting, and harvesting of the garden can utilize skills from 
other subject areas. Planning healthful menus can be an out-
growth of the garden project. 
It may not be possible to raise animals in the classroom, 
but the fact that many of t he students will have pets at home 
which they can take care of and report on provides one solution 
to the problem. Field trips to the zoo, f arm, forests, and 
lakes and rivers, can be of great value after reading about, 
or hearing a report on, a particular animal. 
The study of food and clothes will also interest the stu-
dents in studying plant and animal life. This is a very good 
age for developing good food selection, and good judgment in 
selection of proper clothes. 
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CHAPTER V 
SUMMARY 
Having noted the increased interest in science education, 
t he writer attempted to find out what was being done to pro-
vide science education to the blind students in our elementary 
schools. Being primarily interested in the elementary grades, 
the writer had many interviews with teachers of the blind in 
grades four, five, and six. It was found that although many 
teachers agreed that science should be taught in the grades, 
they were afraid that they would not be able to make science 
meaningful to students who could not observe many experiments 
because of the lack of vision. With this fear in mind, the 
writer has presented this collection of science experiences, 
with recommendations for their presentation to blind students. 
A survey of some of the science texts currently in use 
seemed to show that the two basic aims of science in the ele-
mentary school are to develop a scientific attitude and to en-
courage the use of the scientific method of thinking. This is 
to be brought about by presenting a number of meaningful sci-
ence experiences, through which the student will gain firsthand 
knowledge of his environment. In studying a number of articles 
by educators of the blind, it would appear that these aims 
apply to the education of blind students and that only varia-
tions in the presentation of the material is required to make 
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science education meaningful . 
The science experiences contained in this paper are the 
writer's attempts to show that, with slight variation in 
method, many fields of science can be presented in a meaning-
ful manner. The reader will note that one of the areas which 
has been left out of this presentation is that dealing with 
the subject of light. How to explain the existence of some-
thing that deals solely with the one sense the student lacks 
is a problem yet to be solved. Light is a form of energy 
which can only be perceived through vision. The word light 
means absolutely nothing to the student who has never been 
able to see. This is an area which requires a great deal of 
research. 
All through the research for this paper, the writer has 
noted one outstanding weakness in science programs for the 
blind. This is the small amount of science material which has 
been transcribed into braille. At the present time there are 
only two elementary science texts in braille. With the present 
accent on science education, it is hoped that those who select 
books for transcription will remedy this situation. 
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APPENDIX I 
SUGGESTED TEXTBOOKS 
*Beauchamps, Wilbur L., Glen Blough, and Mary Melrose, Discover-
ing Our World Series. 
Book One 1938 
Book Two 1939 
Book Three 1940 
Scott, Foresman and Company, New York 
*Craig, GeraldS. et al., Our World of Science Series. 
Explorin~ in Science 1946 
Working 1n~c1ence 1946 
New Ideas-in Science 1946 
Ginn and Company, Boston 
Schneider, Hermin and Nina, Science in Our World Series. 
Science in Your Life 1956 
Science in Your worfd 1956 
Science For-roday and Tomorrow 1956 
D. C. Heath Company, Boston 
Thurber, Walter A., Exploring Science Series. 
Book Four 1955 
Book Five 1955 
Book Six 1955 
Allyn and Bacon, Inc., Boston 
*Have been transcribed into braille. 
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APPENDIX II 
A SUGGESTED SCIENCE KIT 
1 small sterno stove 
1 door bell or buzzer 
3 dry cells 
1 spool bell wire 
6 magnets of various sizes and shapes 
1 box thumb tacks 
1 dozen nails of various sizes 
6 test tubes 
1 small funnel 
1 36-inch length of rubber hose 
10 corks of assorted sizes 
2 strips of each: copper, lead, zinc, iron, carbon, steel 
1 small spool of string 
1 compass 
1 aquarium 
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